The DNA repair enzyme, apurinic/apyrimidinic endonuclease (or redox effector factor-1, APE/Ref-1), is involved in base excision repair of apurinic/apyrimidinic sites after oxidative DNA damage. We investigated the expression of APE/Ref-1 and its relationship to oxidative stress after severe traumatic brain injury produced by controlled cortical impact in normal mice, and in mice over-or underexpressing copper-zinc superoxide dismutase (SOD1TG and SOD1KO, respectively). Oxygen free radical-mediated cellular injury was visualized with 8-hydroxyguanine immunoreactivity as a marker for DNA oxidation, and in situ hydroethidine oxidation as a marker for superoxide production. 
INTRODUCTION
Traumatic brain injury (TBI) is a major cause of death and disability in the Western world, especially in young people. Cellular death after TBI results from a primary mechanical insult followed by secondary injury mechanisms elicited by the trauma, which include glutamate excitotoxicity, calcium overload, oxygen free radical stress, inflammatory responses, and loss of cellular defense and repair systems (Povlishock & Christman, 1994) . For the development of new neuroprotective strategies it is important to find sensitive markers for cellular injury after trauma. Since oxygen free radical stress elicited by trauma (e.g., by increased production of superoxide and hydroxyl radicals) is believed to have a major role in mediating cellular injury (Althaus et al., 1993; Fabian et al., 1998; Globus et al., 1995b; Sen & Phillis, 1993) , sensitive markers for oxidative injury are especially sought.
Apurinic/apyrimidinic endonuclease (APE), or redox effector factor (Ref-1), is a multifunctional enzyme involved in the base excision DNA repair of apurinic/ apyrimidinic (AP) sites in DNA, which is a common form of DNA damage after oxidative stress (Nakamura et al., 2000) . The base excision repair pathway is initiated by removal of the damaged base by a DNA glycosylase, which generates an AP site. Thereafter, APE/Ref-1 cleaves the AP site 5Ј to phosphodeoxyribose, thus generating a free 3Ј-hydroxyl required for DNA polymerase to fill the resulting gap (Bennett et al., 1997; Carey & Strauss, 1999; Chopp et al., 1996; Doetsch et al., 1986) . The redox effector function of
